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(57) Abstract: A screwdriver device where rotational torque directly applied to the device by an external force can be drastically 
reduced in screw tightening operation. The screwdriver device has characteristic construction means having a device body (1) and 
a male-type head section (21). The device body (1) is constructed by layering over each other piezoelectric elements (3, 4) in a 
screwdriver device ( a 2), the piezoelectric elements (3, 4) generating predetermined ultrasonic vibration with application of a pre- 
determined AC voltage, and based on the ultrasonic vibration, the device body (1) excites mechanical vibration in a predetermined 
direction on a vibration end surface (la) of the device body (1). The male-type head section (21) is formed so that it can fit in a 
female-type engraved marking (103) in a screw (jS 1) and is integrally fixed with the device body (1) on the vibration end surface 
(la) of the device body (1). The male- type head section (21) applies rotational torque, directly applied to the screwdriver device 
(Of 2) by an external force, to the screw (j8 1) in which the female- type engraved marking (103) is fitted and contact, and also the 
male-type head section (21) transmits to the screwdriver device ( Of 2) mechanical vibration in a predetermined direction excited by 
the device body (1). 
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[0080] rtbJ^J;«9. ^i^mi^mU a f*^v?l;i^bTtV^^fR]cDfc;b^M»Jtn— 

[0081] ^^hKmu^mit. ^'^y^:if\^ti^^mw}}±mm^3Kxmmir^^'iy^ij\^(D 

fc^^mmt. ti—/v:}j\tnfz.^^mm}^mm^4{z.xmmir^ti-~/v:}f\^<Dfc^^ 
mmt^K ^n^^ri9om(DiiLm^^mvxmmir^xmm(D^mmM^mijQnm 

[0082] ^fc. mm^i^m. mmtK^mmmm^mm-^m^j:. mK.it. T^/vhWi^^titc 

^mmmm^^2iz.Bmir^mm^um\.x.mmm^i^mthfnh(Dtir^^thx 

mn}±(DmMKXoxiEmm:i3\^Km^^mi^'^^t'r^:z.t^^x^^o 
[0083] 7fe*D. 2-D(D^^mw}m7, 7(D^mKif\'^^nx\^^^^9>i^m8i-i. m^m. 
mw}(Dmtts:^xmmw}mi^^mmir:6h(Dxh^o mx.it:z.(Dx^K. mmm^s, 

[0084] mw}Bm^m2\t. mm^miei±i^xmmmm^i^t~mm'&^ti. mm^i^ 
tmmir^:Ltx\ ^<D:^^i^icML^xmmmwi^^mir^fci!b(D^^(Dxh^o ^(omm 
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[0086] Lm2(DmmMm'] 

m^. ±mmm]^-mizm^x^i.ti:^i^mi^mU(^}t^^miiZ<^^^x^ ^mm(Dm 

2(Dmm^mtvx^ m2Ri^m3^m\^^xnmir^o 
[0087] ^(D:^i^mvmm oc 2f*. :^i^mimw^titcmmMmtK^ir^mm9cm2i 

±mmw}i^m^^2tL.xmx.fcmxh^o 

t^iz.7^irmxhox. ^'•i^mizn^^^tifcpjf&<DmmMWiz^^^xmM^-^x^ 

m-5<m^:i?\^<Dmmmm^mmir:6h<Dxh<^x. mm^mmm^m^ m 
mmm^m.) 2it^Mcm\^xm)^^tix\ 
[0090] mm^m^-i. pjfm(D^mj±(Dmmz.m\ m^mmm(Dm^wc(Dm. 

[0091] —jf. mm9cmn2ii-i^ j3 KDmrnrnmosKm^-^micMft^nm^tim 
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[0093] ^i^mi^mU a 2{i^v? jS ltC^b-CtV^;^fB]OD/c:b^M»J^i:i— 

g a 2f*. m'^^^^—^<DmM^(DX^\CVX^-j0HCMVX^(D2:lj\^(Dtiiy^ 

ximir^mmtiKx^m\HMm^nfcm'&(Dmmh/^^^m^ir^o^^^^(Dtt 
i8 If*. m^m^-^(Dm'^^ti.xm-mi-:5:^i;^mvmm « 2kmvx^ 

[0094] ii°^y^:^\^fci^^mmj±nm^3\z.xmmi-^^°^y^:f7\^(D 

umttK ^f\^^MQm(DWMm^m\^xum^^x.m'&(o^mm^^mmm 

^mm%m2i\z.Bmir^mm:umvx^mmm&\^mfitLh(ohir^:Lt^x 
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[0097] rtbieij;«9. ^<D^9>i^^m^^^i^mi^iir^i¥^mmir^i¥m^(D^h^\'^n 

[0098] m2\Z.^\Jt.:^x:^m\MU a 2^:^i^ jS l<DSA;^fB]{^^5ff$-^T^ 

'jm\^mm. a 2t:^^i^ n it^m^mm^^^tcvtm^^irmxh^. mm^m\i2it 

xh^o 

[0099] ^i^mi^mU a 2{i. ^i^mi^mU a 2(Dm^^i^^21t^i^ 

js i(DmmMm2t-d^wk^^timm\^ftimi^. ^^i:^ 0 ucmm^mi^xmmir^ 

yhl01(D:^^i:^'rZ202t(Dm^^Mm^^^^X.'^m^thta^Jf&:}3\ii](^ 

[0100] bfc^So-C. ^i^mi^mU a 2^mtlKX^m^^^^21^:^i^ jS KDmmMWi 
03K^l.mi-htiXmmiy\^AXi-iB<D\^tKmm^tifct^K. ^i^01Ki¥mir 

\^(omwLmmii^m^^fix:^i^ & i(Dm^i^¥tiy^z7viQi\z.x^pHm^ir^mm 

h^v^hX^^o 
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n a 2^^h^m^ntimm:f7\^(Dmmmwii'im-3^m^ir^mmh/v^(Dmm:^\^ 

x^i.xnm\^fch(D(D, mm^i^^2immi^. ^v^is i(D^i:^m22tm-^ir^ 
(Dj^m^M)^^ir^-^4i-:^(-)m<Dmm^m^2ixh^xhx<^ ^^k. mK.\t^ 
i-mm^i^^2im^m's:^m'nmii::.mf^^tixhmi^f£^ \ 

^;$5Brtg-Cfe?).«3g$|S$t20l^s^gv>^'^^^#;^^^«t;^^s^.^7^^^^#l^^ 

[0106] m3(Dmm^m'] 
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m(D—mtvx(Dm^m(Dmmmxh'o. iii4b«. mtM^i^(D^i^j^mi^^ir 
mmmxh^^ m4a-i^ mm^i^<D:^i^m(Dmmm(Dj^m^^iriEmmxh^o 

mM^(D:^i^iu^mw\Mm^xfs:^m^i^i^i^^^hiiit. ^(Dm^i^i^-y^^hi 

(Dj^m^n^fc^(D:^i^mii3t^^vxm)^^ti^o 
[0109] ^--jmii3(Dm^(m4c^0m) tt^5i5(Z)r+i^5A:j^r-r«9fij'9j/^^^(Z) 

^cCif (^»#ft^^^fsrbA^lL?feV w-?^JM® 1 13b ( R^)|^<Z) R Jl^ft 

^^^hti^mmMm ^^i^xmi^^ti^o 

[01 10] ^fc. ^v? j3 2(Z)^«§|3 (li^v?#iX^7h 1 1 lcD5fe«g|5) Jilfig-r^^v^^i^l 14 
5piaBl 14a^^bT«^$tb§o 

[0111] iii4Ai^^i-j;5t-. ^-i^^2^m^Hn^Mmtf^^mmmmm 

:^i:^^2ic^n^^titm-'t:°^y^(Dmm^(D:^i^[h^mnm!^i.xfi:^m^ 

-J207t. ^ 2<DM^^^f^^^^yhlll^^i^yK206(Dm^^^207K^^iz:m^ 
^^tit^iC, mM^--:^ ^ 2(D^^Z^mil3^l{^mir^f:L^(Dy'—^<^(DM'rC208t. 
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miiA^mmuu20b<Dm:f^\^&\^xmm^^^fzjsb<Dmm^ p 209t^mvx 

[0113] Bisfi. ^mmMmK^^^^^^^m\^mm.(D^i(Dm^7f^irmxhox. ^(D^mm 

(o—mt\^x(Dm^nu205Kn)^.M^^fhfz.^''^9^2o & 2<dm# 

22t^^\^xm^^fix\ 

[0115] ip-^. ^g;^#:i{*. 2o(D^v^^;l^iL^i-6;^^R]^c:^i-6fc^p^MW]^^^i-6 

^^?^fj:ir^t7l)^X^^o 
[0116] — *^m2{i. ^m^#:i(D5fei^Sg»]t|S#5tC*5ftS»^ffila(D^ffitC 
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[0117] J^_h(DJ;5^^«^$^^fc^v'Iab^® a 3?^fflV^T. mT^m205(D:^i^'^206l:: 

2^#mf^-efe§@S*'e*3iDAtb (^V ^(i, ^g;^#:i(Dm^#22tC^v^Hl 13 
(DlI«5p;affill3a^^5lffg!bT^J?)^#Jt-feiyhbfc^i^ )3 2(D^i;^^iiSl 14^ 

^^^:^206J;i#AU^ ^v>T\ ^^^^:^i8 2(;i;&^^:;^IiI«9(D$i&lil^»lb^#^®# 

^mm^9ci^mmm5±(Dmmu22iz^^:^^^fci^(DWf^(D^m)±(9om. 
^mmf±mm-mi^^\^ ^r. *^it22(D;!^v^^Mffi22a^^v?mi i3(D]i«to 

[0118] ir^t^ ;t-v? /3 2tC{* , mm^i$^lf)^hmmU22^^]^f£^^h. -?r(D«^(-J^;Cfc 

m^i^207ia^mKmmm-^i^x\,^<o -^br. ^(D^^^mii3dsjiiL5^:208i;iil5i^$ 
^xTt|^v^#i/-r:7hi 1 i;5Sjli;^i^207(3:^^t3:«'a^bfc^$tc. 0f^(DM#tt^f^ 

[0119] li;^v^#i/-\'7hllld5|tt|;^i;?207ti!^'^i-6^^(Dim^^^(K^(D^i^ 

mi^x^xM:fj<D^>^ium±ic^^w\^^^m^icm^\^x\^^(DX\ ^v^js 2(i# 
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[0120] 06^^. :^mm^m\^^^^^-i^mvmm<DM2(Dm^^irm'^^hox. ^(D^^m 

[0121] rco^2(DMt-'^^^i^IiIb^© a4j*. miMK^if^^tit 

mm22aKMi^x^-i^mii3<7)m)^^is.mii3a^'m'^m^}±m^^^fc^(D^)± 

[0122] m^. ^!Km^30i-i^ mm^i^KDmmmmia^m^ir^^mmmnmi^m 
m^n. ^i^^2i^^n^:^i:^mii3(Dmi^^wii3a^mmu22(D:^immm 

[0123] iKu ^(Dm2mK^\^^xi'i. miM(DX^K. ^i^mm^usK^nr^mmi^mia 
<Dmm\^mwM22^m^mMir^<DXi-its:<. ^(Dm-w^22(D^^^ym^M22aip^ 
^ mMmmm\a(Dmn xc^u-r^xo . ^ wmmm22^%mum%u^(om.mm. 
mcMmjxmm\Jt.im^^mmjx\^-^. ^(Dmw^22(ommir^-^(omi^\t. ^ 

m-t^^hifiX^^. 

[0124] j^_h(Dj:5(;i«^$tl.fc^i^IlIL^M a4^fflV>-C. «5t$P«-205(Z)^i;^5A:206(c: 

^«^i^i8 2oM#{tm<'^^^T5#^. "mmhnm^. *-r. ^(d^^^5^:206i;i 
^jm>(oimmmm^n^m^mm^^%mm^m^^:t,(Dmmm22\zM^^^ 

:^(Z)^^mffN]^10^l^ffi^-*5V^T. J*^#22C>^v^ttffi22a^^v'mil3(D 
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[0125] ^(Dt^. ^i^mm^U5icmm^tifc^^m^30i'i. ;t>v? iS 2tc*Dtt§^v?isii 
miis^mBi-r^xommir^o ^tiKx^. mmu22(D:^i^mmm22at^i^mii 
)3 2(Dm^w^^i^x'om^^ti. 0 2^x'ommmxmmKm^^^^^t^^ 

[0126] :L(D^^, m^i^Hi^^^hl lUm^i^207Km^ir^tt(7)mmiS.m^. -hSE 
[0127] /i*3. #tcBI^{ib/^V pJfm(D^f±m^^^tl^Xl^^ ±j^Vfc^!Km^ 30 

KiXx.x^ mx.it^ mmu22^m^nmi^tc^^mm7Z.a^m^^x^ ^^v^^i 
i3^mmi-^m.mt}^m^i-^f^^mm^mp^^mi.timmWi^j:t^^umi-^ 

[0128] 1117?^. :$:mmnm{^m^^>^\Bi\^mm(Dm3(Dm^^'rmxh<^x. ^(D^^m 
m.^^<^mmmmt^i^^i^x\^^^o 

mm^mt. mmm2m2mi^mir^mmmmmm)t^^\^xmm^ti. ^ 
mi^xmm^fi^o 

mm\^x^m^ti. ^^i>^2^K ^z^'K206^(Dm^(7)mnxm^^m^i^mxi^2 

O(D«5t§P#205a, 205b) (DWffij5^6>^v?3feiS^114^»m$-fr^ffi>ff*$^*b. 

&>^c?65feii^¥±Mii4a^wi-6#^i;i. :^i:^mii3(Dmi^^i&mii3a^mmm 

2(Z)^>?^Mffi22a tiffi^^ii:^ [R] ^ . «attl5«205b(D W fi^^bM m 
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[0132] J^_h(DJ;5t-«j?^$tLfc^-v'0bigg a 5^fflV^T. «5ttPW205a, 205b(Z)#;^ 
v?5A:206tC^-r-5^v=j3 2(Z)M#ft^^^^^f5^^. ^-f . -^tLb#^v?:A:206t;i^ 
^^^^v?i8 2^^>?3fe«114dS;P5t§|5#205b<DW®^^fe»t±li-6*-e^mf^ 

j3 2tC*5tt§;^v?® 1 13(DTli?g^±Ml 13a^^v?5fei^l 14(Z)5fei^¥±i.ffil 14a^^ 

x-mw-r^o ^v>-c\ ^^^^^^i8 2(;i^;^^^iii«9(D#iiifeawj^#^M#^M^ 
9cmmm^m±(Dmmu22Km^^^^f^ib(Dm^(D^mm}±^.M}^^ir^^ 

[0133] :^;bmmm40i^. ^v? ^ 2i^*3ftS^v?SSll3(^]li^TOffil 13a^ 

J*^|^22(D^v^'^«ffi22a^c:iES$^^:§ fR]#t;i. «5tia5W205b(DWffi;ei^fe»mb 

fzL^m(D:^i^^m i4(D^m^is.mi i4a^~m(Dtixm^^mir^x^mm\^ 
, /j^— /^-<Ty^^'42{i, mm^i^i^^hmmu22^^\^xmm^-i^ & 2\ci^m^ti 

m22at^i^mii3<Dmm^^mMiisat<Dm<Dmmti7im^hti±mM^^^\^ 

[0134] ^<Dm. mm^i^u & 2. jsai^^mm^4i(D^m'tA-i. —^(Dmm't-t 
-r^t^comumfot. m^x^<^^hfi^^b\^m. mx.x^ :^x^^2\z.mmm 
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[0135] 08}*. ^mm^mim^^i^mvmm(Dm4(Dm^^'rm'^h-ox^ ^<^m§i5« 

. m2<Dmmmot^m\^xm0.^th^o 
[0137] m^. m2(Dmm^i^50i'i:^ mn^mtmm. 2-D(Dm^cm^ir^:^\^i^Mir 
^fci^^mw}^m^ir^mm(Dmmm^5i, 51, -t^^mmw}m52R-c^mm 
mw}m^(m^-^^)t. 2-Dco^^mmm^54, 54t^mmi^x. ^nh^^/vhi 
m^'^'Dxmibmxmj^^ti. ^nhmm<7)}^m.m^5i, 51, -^(D^mm 

mkir^^M(Dmmm-h. ^i^js 2) Kmimmmm^n^^^^t(Dnm^m^m 
mm^^^ir^h(7)xh^o ^^*5, 2-D(D^^mmm^54, 54(D^m\a^.m^^ 
mw}(Dmtt^<^xmmmmm^m^i-^^'7>-i^m55^^^^:^ti^, 
[0138] m2(Dmmmoi^. mmu22tmm^mm^f£U m2(Dmm^i^50(D9c 
i^mw}m52ic^n^mw}i^m52a(Dmmmmi^mm\^xmm^tix^ :^i^0 2K 
^n^^i^^mi4co^i^^^i:Kmii4at<Dmmmm^m^xm^mmmKW^m 

[0139] ^^-c. m2<Dmn^i$^50i-i. i3 2^K ^i^'^206^(Dm-^nm<DmnxmM 
^U205h(D^m^^ib^i^9cmii4^mm^^^^MM^^^u ^rn^i^^ 

14a^mi-^m^i^. ^i^m 1 1 3(D]H«¥fflffi 1 1 3a^0^|t 22CD^v?^MB22a 

i^3l2a®ll4a^^2(>Dm^;H•6o^^^^bT^¥ffBrtM^;l^©$^^fc^#^;l. mm^m 
^^(t>mmu22^^\^xm^^i^&2ic^m^n^miM^MW}t^ m2(Dmmu6o^ 
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[0140] !^±(DX^ icmfj^^tlti^i^mL-mU a 65rffl V ^T. «5tlf|5#205a, 205b<D#^ 

-e^JaCAtt. ^v>T% ^^^s^iS 2(;i;&;!^i;^IlI«9(D#IlIfea«j^#^M#^M«]^. 

l;i*5(t§«»$|5#5_h(D^iiW22i:. m2(Dmm^i^50K^n^^ 

-r^»(^ffim^^l3, 14---, 51, 51, -izmair^o -?rb-C. r(D3S^mj£W;!JP 

^l^B^;l*5v^-c. m2(Dmmmo(D:^i^mmm60a^^ m^m205h(Dmm:^^hm 

^S^,) , *^#22(D;^v?gMffi22a^^v^lSll3(D]Ii^^±J.Bll3atC^Mi'^-Xr# 
[0141] ^<D^#, ||2(D^M^^50{*, ^©;2|s:#:ii!(D^gil#l;i*DV>T. ^i^^iS 2l;i*5 

ft^^^^mi 13(^1I«¥±M1 13a^^*^W22(D^^^^ttffi22a(;ii±^$-l3:Sfp]# 

t-. «3t§PW205b(DWB;6^^»mbfcif^^.(D;^v?^Sll4(Z)5fe«TO®l 14a^ 
#ffRrigt;i^e$ti.fci:#(^. ^©;^#:i^^fe0^tt-22^ifhLT^^^v?^ 2^^-^ 

m^ti^mm^mmt^ m2(Dmmmo^^L-xmm^i^0 2\cBm^ti^mmm 

2(D:^^i:^mMm22at^-ZymilS(Dm)Q^tR^113at(Dmcom^Jj^^^m^htlf^ 

^m^^^i^^j^T^^h. ^i^^2(Dmimmmm^^m2(Dmm^i^50Kxmm^ti. ^ 
[0142] z.(Dm^. m^i^H^^^-^hi iitm^^^207\z.mkir^t^(DmmmfQi. it^ 

[0143] 09{*. ;^liWMt-#S^v=[eIb^m(^^5(D#iJ^^-ril|-efeoT. ^<Z)^§|5« 
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[0145] mioit. :^mmMmKm^^i^mi.mw:<Dme(DM^mirmx-h<3x. ^(d^^ 

u mmm2^ Rxf^^m^soicmx.^ ^—^mmmmvo^mh^xm^^ti^o ^ 

Hnmi¥(D^r^^h. mmm2(D^i^mmm22a^^^i^mii3(7)mmwmii3 

^m^mm^nfcmmmm.'^.m^mm205at(Dm(Dmi^^—^ytmi^B{cx^ 

m^±m^x:^i;^^2(Dm^^mm^ti±t^i^^ mm^^^^2(DmHnmi¥^nt> 

m^i3, 14, -KMi^x^mmimmm^ir^xmmir^o 
[0148] i^±(Dmm^x^. :^mmKxtnt. m^m^x^^i^ & 2(Dm^my^^vs±\^. 
t^^. m!^m\:A^m^^w.^^^&2(Dm^^nmm^^i^'r-^iy:^'r^^t(D^mfi: 

[0149] j^_h. :^mm(DmmmmK-D^. ^(D:^-i^(D-mRxf:^-i^mvmm(Dmim- 
[0150] Lm4(DmM^m:\ 
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[0151] giiiA-giiic{-i. ^mm^mim^:^i^RxfM)^^ir^mi^^U(Dmm^^ir 
mxh^. ^(D^-h. lEiiiA}*, mm^-i^(D^i^M'^^^'rAEmm. miiBf^, mm 

h^m^m(Dmmmxh^o 
[0152] ^-r. miiARxj^miiBic^irx^ic, r<z)^v')3 3?*. ±mM3(DmM^mic^ 

^<^mtM}^^^^ir:6mmMwm(DmHn^^^M.mi^^£\^^^M^^mxh<^x 
. ^(Dmi^^m.mii3aKmm^titi^i^mm±m25^mL.xm^^tix\^^^o ^ 

tm^'^mx^tii^x<^ m^i^fn=^^m^mM^^ir^ ^^^mx^^xhm^t^y^^ 

o 

[0154] —ij. miicK7^'ri:.oK. 0 3(DmibHn^MMtti:^mm^^U(D—mt 
uT(D«3tW205}*, ^(Dmm{m(D^jf)f)^h'wm\^f}^ifx^ p^mb^-^v^jss 

(5Dlfl;^v?#iy^:7hi iitM}t^^'\txm—i^°^y^<DmM^<D:^i^[h^wnm}^\^Xfj: 
§;^v?^^206^^LT«^$tb6o J'.e^B, rrri*. ;^^v?i3 3^«5tlfP*t205<D;^v^5^: 
206 Km-^^'^f't^ i^. ^v?mi 1 3(Dm^mMM 1 1 3adS^:^f^it5t^$ 
<7:)^v^5A:206^^i-t>(D(Z), ^v^5A:206(D?l^^fiBlf^"CfcoT«t>/^V\ 
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TMc^ ^iiioh^mm^tixFin^fs:irmw:^mot^ :^i^mvmmmy^y^8i 
x^ mx.it ^}±mwi^i^m82, 82, •■■t^:z(D^f±m^^^^mMir^^}±m^^ 

[0158] mU^W^lOlt. _hlSSM;^#:i(D^fl^^!|-efeoT. 2^(DK\^^zW-^ir^iJ\^K 

o 

[0159] IP^. SM^f*10{i. ^'^L^^L-CWm^lS^C^^ffimm^^lS, 14, ■■■h^ 

}i.«m<^ffimm^i3. 14. -■bmm:t^mm(oummnmcx]±mM^\3, i 

4, •••J;<9^>^j^{;i^§pi8a^Si§mu ■?:(Dl^?l^J|^(DiJ1>M®l--Cffm*^^l3, 14, 

U ^^<^iE«^T-13, 14, ••-^03S^mi±(^^P;tlPt-#V>. ^(Dgglbi^BlOaf^ 
[0160] Z3c\.h^nM^\.3, 14, 5fe^^M«J§|5Wl5. =^«^»J§P«-16. 
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[0161] mm^i^io(Dmmir^mmi^. - oosv ^zm^ir^:f7\^x-ti 
Kxy)mw}^^^x^Kir^tx<^^ti^ti(Df±mm^i3, i4, -^mmm^Qom 

[0162] — ^v?iHiL3gmij:75/i^8ifi. mm^i^io(D^iiiohm'iwm^nfci74^8 

[0163] m;^. ^iE^^^^@^M83{i. ^g^#:iOcD»iJf^®10a^^St^fc;5^Sffi 
Bl0b(D$^>t3:m;^a£#tc|SI^-Tr79>'v?IH5Wl8^ffi^|iti-§^^t>i;imii#'l4^ 
a|82, 82. •••^^#ft^t>(DT-fc«9. $^1:1. TOI§^^^@^#83(Dtt':*:(c:, -^SJ 

^^^j3 3(Z)#[m^atboiil^;^fB]<Z)IiI^^^^Brtg(c:!7-rir86^#^i-§ 

[0164] ii-e. ^r])>^87l^^ '<Ti;^i5^^87(^^fe S m^^^^tl^^'l^^SYa 

^^mMU83tmMir^X^i^i-^tX<. U4^86i-i^TV^^^87iCX^^^i:^ ^ 3(D 
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i^mvmm « iiKMi^xm^ir^mmis.^^M^hmmx.^^t7()^x^^o 
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8t^f^m^^mmmm3ticmm^i^ti^Hmir:6^tx\ ^v?mii3(D]i«¥ 
mMii3atmm^i^io<Dmwii^moatiz}^m^\^^'^m^-¥'r:5h<Dx:h^o 



wo 2005/070622 



37 



PCT/JP2005/000663 



[0166] ^v^lHlb^ga :7y:yZ^^Ul8(DmUl8at^(Dm^l8atM\^ir 

fj::^hy^<88^^\^xm^^tiX^X<. :^h^y.^<88(D—m^^>'i^89^^l^X. 

:7^:yi^nim8imcmm^^i^mm^n^-if. mmn^m8a^mAyfc^)± 

[0167] j:oT. :^hiy^<88^. m±^-mK^i-f^^i^mm±^i25KMi^xmmi^mioa 
^^7b^hmmi^ti^i^m\.mnm:7^y^8i(Dmm.ma^.mmwi^i^m82, 82, - 
Kx^^L.fc^)±:f^K^vx. m^it. 'f}±m^^^m'^U83mi^xmi^hnx. 
:79>^i:^mi8<Dm^i8at^f^m^^^mMm3t^pjf&<Dmmi^xmMir^ 
^tx\ mn^mo(Dmm<^mioat:^i^mii3(Dmm^isMii3at^mm^^. 
u^^86ic^^f)^^mti^wp^'^x. ^(DmM^w^io(Dmw}i^mioat^-jmii3 
<Dm{^^^ts.miisat\m-^-r^^)±jj^mmi-^x^i^ir;5o 

ii3(Dmi^^wii3at(Dmmmm^m^xm^mmmKm^mmmm^^i^ 
mii3<Dmi^^wii3at<Dmmmi^m^^mm:f:^i¥m^'&x^ ^v^^ 3i;i$^t;i 

[0169] ^{ci, iiii3{*. mi2K^i.f:i:^i^m\^mu aii<D^)^ti(Dm^^nm'r^tii^ 

(Dmxh^o 

[0170] mit:^rifc^hyy<887;)^. mK.lt. /fl^PSSa^eiS^ff^^^^ia 

Slt83;5^e>^$tl.fc^^tC{*.;^;v?imLSgall{*.ffi^#tt#:p82, 82, -(D}± 

f±mm^i^m82, 82, •••(D(Miiffiii@*$tl.fc:79>-v?f|5Ml8(D^f|518a^^idE^ 



wo 2005/070622 38 PCT/JP2005/000663 

[0171] :L(D:79i^i^mi8(Dmm8at^)^m^^^mmm3t<Dmm<DmmKm^ 

[0173] ^(Dt^, ^^v^tUbiSMa ^-i^ 0 3iCMl^^-i^'r^206lZ.^f^ir^:ff\vi]COmW. 

Mm^^'^ir'K. ^ 3t^i^mvmm: a iit^}±m\^x-['^fmHifw^^^^ 

[0174] /^Sb\ ^^v' i3 3(Dm^:d^^ri^fcm\^n. :^hy^<88\zx^^>i^m^i8t^!±m 
^^^mMm3t^mj5:^'^f^pjfm<Dmmi^xn^mmir^^tx\ ^^ufc^ff 
:fditmm^tix. '^fc^)±tn^.)±mw\^i^m82, 82. -Kmmir^w\^i^(Dm- 
i±mwc^. ^mKj^m^^i^m82, 32. ■■■ic-^x.xm^tij£mmi^x^xmm(D 

[0175] Eii4(*. ^mMnmic^^^i^\B\i.mw:(Df^2(Dm^^irmxh<^x. ^(d^^ 

[0176] ^(Dm2mK^^^i^\B\i.mn « i2{*. mimK:$sn^^tit 

mm. mm^i^iot. :^i^\B]\^mmiMyiy^8it. f^j±m^^^m^U83tKmK. 
-c. ^^i^m&mit^ ^ffi^^#^^LT. 0-[ix.f^. ^m^^i^m92, 92, 

[0177] fip-b. #tt#:@^#9ij*. ^^:yi^nui8(DmMi8aMmi^mi^^mm^tix. 



wo 2005/070622 39 PCT/JP2005/000663 

[0178] -:ij^^m2mK^^^x^Rm^^mtvxmmvfcmm^^i^m92, 92, 

[0179] /^5b\ :^m2m\^nmir^^h^y^<88}^. wri^(Dmimtmmcoh(Dxm. m:^i-f 

a(Dt^:H.ioh^^h^m\^fz.^i^\B\\^mmM7iyi^8i(DmBtma^. Bmw^i^m92 
, 92, -\^m^i-^^}±tiKW.\^x^yiyi:^^m8t^mm^^^m'&m3t^ 
mM(^mmKxm^ir^^tKX'o.u4^86i:i^^^^^mt)^mf^L-xmw:^mo 
<Dmmmmioat^'.i^mii3(DmmmsMii3at^j±m^^^^j^ti^mmir^^ 

[0181] m^. mi5i^. mi4K^i.f:i:^i^m\^mw: a i2<D^)±:fj(Dm^^nm'r:6±ib 

(Dmx:h^o 

^gal2(*. BmW\^W-m92, 92, •••<Z)5l^#'l4;^t-J:'9. TO^^^^H^W 

83^m^i-^^m(D:ljm^m^mhtlX^ 0l^#tt^p92. 92, -<D^tl^tl<D 

^^7immi^fc^\^i^m^U9it^)±m^^^m^m3t(Dmm^m}&^'^^o 
[0183] j;oT. mimtmmi^. yy>'i^m-ti8(Dmm8at^)±m^^^mmm3t(D 
mm^mm^^xu4^i5icmMmn^x^ ^i:^mi.mmmy^y^8uc^ 3 



wo 2005/070622 40 PCT/JP2005/000663 

[0184] b/c^SoT. ^v? iS 3(DlIiS¥±-i.ffill3a^. mU^i^lO<Dm^U23(D:^i^1^m 

-So 

[0187] iRiiiit;i^-rj;5i-. ^(Dm3mKm^^i^mi.mm « isf*. ^i0iis:t;?ii20!K;i*5 
3^(c;!jpx.t. TO^^^^^bT. ^7-r■¥86^TO^^#^l^^#83^<Dr^^i^^^ 

[0188] gp^. 5l^#tt#:93{*. !7^-^86i!i^j£^^^^@^lt83i:(Z)r^(Z). f?!|x.{i\ !7 
-r^r86i:-<Ty^i5^^87^(D^(^5l^#tt;^^##-r§ii:-t:\ ^v?mil3(7)]Hi^5p 

affil 1 3ai!^g;^^10(DMlb«ffil0a^(;iffig^^tt^#^i-6^>O-efe6o 
[0189] 7fe*5. ;^^3^J-e{*. ^l^J^t;«^20l|(c:Tf&PJLfc;7!^h;//-^88t^ft;?LT. ^^^v^' 
g|3#18(D^§P18at^>ffL«^^S^^-&b. r(Dif$|318a^>?f[^q-r^i^J±^^^ 

mil^#83^!^Mbfc!^#i;iJ;«9ffi5:r^^^3£^¥ffi«^;^a«fl5tt-94^.$e>t;i 
. 5l^#tt#:93#(D^ff^^fe^m^s^^«TO;^^M5a^95i!^^«J:5 

[0190] gp^. ;^v^^«W94f^. ^h5/^N88(^'ftx.T. 5l^#tt#:93(Z)^^Ufci^ff;^ 
t^^L-Cr <D:79^^v?§P# 1 8(D^g|5 1 Sa^^ff^^^^ @ ^#83^^^^(D Pg 

Rrtfe^ce!®ima«;O^^^Lr. ^©;$:#:iO(OMi^ffiiOa^;^>?mi 13(D 



wo 2005/070622 



41 



PCT/JP2005/000663 



[0191] -is^ a^95f* . mm.^w^io(Dm.mmmioai^mi^'r^^mmmmp%\z.mwt 

[0195] ^^-C. TO^^#^ll^*t83f*. '0rrj;tfi. ^i'V^<^t>^M^^10(Z)=^g|5^rt^ 

-r^J;5l-^ :7^>'i^§|5#i8co^gpi8a>i^fl5^|fP^lciMffi^@Sbfc=t^M:7w— 

©;^^#:lO(DctI?LRmMft-h(^^ff^^^S@S#83ra©U-CV^5o 
[0196] — mMT^^^^—i^96i'i. mx.lS. iyV>^m^X'0'74^86Km^<DiE^ 

T]}>^^87^ifr^:^^^^tKX'o. ^ 3(Dmm^mm}i^mM}T^^^^—^96 

[0197] mMTi^^=u^—^96KXW4^86^m'&(Dmtl7!)^i¥m'r^i^XU 

-^xmmir^^tTii^x^, mm<D^mti^m^^^x. :^i^^3Kmw:^mo<Dm 
mKm-^<mmmmm^n^^^ti^(D-['^fmHnh/v^^H^ir^^ti)^xt^ 

o 

[0198] fj:^. WMT^=f-^=^—^96\^. U4^86^m^(D:^:^:b\^\^'MWi^^X. 



wo 2005/070622 42 PCT/JP2005/000663 

[0199] J^_h. i^mm(DmM(Dn^-m\Z.^^, ^(D:^^^y(D—mm3:^-i^miMW<^^W^— 

[0200] Lm5(DmmMm'] 

-So 

fj:^. :^mmMmK^^^x0mKmm-^mfj:^i^m\^mm\^. ±m^mmM-m 

[0201] Eii8A-Eii9B(i. ^mm^mi^m^^i^(Dmi(Dm^^'rm0.mxh^o 

mi8Ai-i^^mm(Dm4(Dmm^mi'im^^^^(Dmi(Dm<Dmmmm.^^irmx 
feoT. :^i^(Dm'^tim^m^^ir^6^mmmmmxhv). eii8b«. igi8At;i^ 

[0202] |l|18A^t^^E|19Af^^-rj;5t-. ;$:|llF!jt-^§^-v^ jS 4{*, ^v^gll4 

mmmm^m\n^x-['^fmi^t)^mn'rhiiomm^fhx\^^o -^^k^ ^<^^ 

v?j3 4tC. #^ytliIfljLh^^l45^A#Lfc^^tCf*. —K:^i^'X\zM'i^-^flfz.m^ 



wo 2005/070622 43 PCT/JP2005/000663 

[0203] ^^-C. ^(^5*?. M#143f* . :^-JlhH-y^'7hl42K^m^flX^ ^v' jS 4<D«at 
[0204] #^;0^^#^l44{*, |gl9B^c:^i-J;5^-^ M;!^i;^^l4l^0^l43^ 

mt^Mmir:bm.^i43(DwmK^^^'\tfcRm=^^/i^^^^i44m^^\^xm^ 

[0205] W^^^±^^145lt, mi8ARXJ^mi8BK^irX^K. ^v?||141(D0 

mi4iatmMmir^&^i43i^mt^^mtim^^m44(DwmtiK^h\^^^^ 
m^Atj^^mH-^i^x^mtim^^m44^Bm\^fc^m<D^^mmmmKxm 

mj&^H^^mm^titLt^iat.^m:bm^^m44(D^mti^mMc-^mim 
m^tix. mx.\t. wm:t}m^^m44ic}±m=^-(/^^<^i44i)mm^tif^m^i:: 
it. f^m=^47w<>^i44(D^^tiKmh\^^^ib}^m=^4/i^^^^i44(D^m-^xv)hm 
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